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McMahon assumes that the reader understands basic mechanical engineering principles, and 
describes most of his models in mechanical terms. Where this assumption is fine for the bioengi- 
neering and biophysics students. it would cause some difficulty in reading as well as understanding 
for biologists. 
Chapter 1 explains some basic mechanical principles concerning muscles which are needed for 
clear understanding in the chapters to follow. 
Chapter 2 gives a well organized summary of energy sources for muscle contractions. describing 
the energy cycles by chemical equations as well as by graphs. It also describes how and when the 
muscle uses these different energy sources. giving insights as to how this information can benefit 
a runner. 
Muscle anatomy and the theory of muscle cell contraction. with experimental evidence quoted 
in support of the theory. is described in Chap. 3. However, extra irrelavent information is included. 
i.e. how to extract actin and myosin from chemical residues, which hides the actual contractile 
theory. It is not until the summary at the end of the chapter that the correct flow of the different 
steps within the theory becomes apparent. 
Chapters 4 and 5 deal. very successfully. with Huxley’s sliding filament mathematical model for 
contraction, and models for force-generating dynamics of muscle filament’s cross bridges. lClcMahon 
takes the reader step by step through the mathematics involved in understanding these theories. 
pointing out flaws in the theories and current updated versions. 
A brief physiological description of the reflex loop and its components. as well as of higher 
control centers for voluntary movement is given in Chap. 6. However, this chapter also includes 
a lumped, linear model of the muscle spindle. Since the spindle’s response to stretch is very non- 
linear unless the amount of stretch is extremely small or the dynamic aspects of the response are 
eliminated, a linear golgi tendon model might have been a more appropriate model to demonstrate. 
Chapters 7 and 8, on neural control and mechanics of locomotion, demonstrate the author’s 
expertise in this area, integrating information from many different fields of study to give a solid 
basis from which to understand studies relating to gait. 
His expertise is also demonstrated in the last chapter, “Effects of Scale”, where he explains 
mathematically how scale factors affect even the metabolic rate within an animal’s body, let alone 
movement. Thus, basically this book accomplishes much of what it set out to do: integrate evidence 
from several, related fields concerning muscles and locomotion, into one book in order to establish 
a framework for future research in locomotion. 
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Population Biology of Infectious Diseases, Life Sciences Research Reports, ivolume 25. 
Edited by R. M. Anderson and R. M. May, Springer-Vet-lag, 1982. $23.00. 
Here is a book which deserves a place on the bookshelf of anyone interested in population biology. 
from life scientists to mathematicians. It is the report of a Dahlem Workshop on Population Biology 
of Infectious Disease Agents in March of 1982 in Berlin. The tone of the report, while primarily 
and appropriately biological. is clearly multidisciplinary, showing the compatible influences of sci- 
entists from a broad range of interests. Field studies and theoretical analyses are represented on 
equal footing. “Infectious diseases” are taken to include infections from bacteria. viruses. protozoa. 
fungi and helminths. 
The book is structured in four sections. each concerned with one of the aspects of infectious 
diseases: impact, transmission, control. and coevolution of parasites and hosts. In each section are 
found two or three invited papers which were circulated prior to the workshop, summarizing and 
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surveying some literature in a particular subfield and provoking discussion for the workshop. Each 
section begins with a report of these discussions. 
While the impact of infectious disease, as indicated by human mortality rates. has decreased 
dramatically in the developed countries, the present situation in the underdeveloped world is similar 
to that in Europe I50 years ago (,LM. S. Pereira.)* The extent to which infectious disease regulates 
populations (especially nonhuman) is the subject of some scrutiny. The issues here can be under- 
stood more clearly by considering the form which is assumed for this impact in mathematical models. 
It is not clear when infectious disease should be viewed as additive to other mortality pressures 
(predation, environmental degradation. etc.). and when it is merely compensatory. In nonhuman 
diseases, simple models using additive effects are frequently tied to laboratory studies which lack 
the complexity which is present in the field. Citing the example of lungworm in bighorn sheep. J. 
C. Holmes reminds us of “a fact long known to population ecologists: the amount of mortalit> 
induced by a factor cannot be used as an estimate of its significance for population regulation.” 
The role of lungworm in regulation of sheep population depends significantly on whether wolves 
cull weaker individuals from the population. 
Transmission of infectious disease can be classified as vertical (directly from parent to progeny. 
frequently during gestation) or as horizontal (arbitrarily into the susceptible class). Or \ve can dif- 
ferentiate between infections transmitted directly from host to host and those which are transmitted 
by an arthropod vector. F. Fenner details and applies these classifications and other considerations 
which are central to modelling. 
In considering ordinary differential equations of infection. K. Dietz reasons that prevalence 
models (e.g. susceptible-infectious-susceptible (SIS) and variations) are generally appropriate for 
microparasitic infections where only data on prevalence of disease is generally available. However. 
availability of data on intensity of infections by helminths suggests that the use of density models. 
partitioning hosts according to parasite load, is more appropriate. As an example of a simple model 
leading to complicated analysis. he considers the problem of obtaining the minimum communit) 
size needed to sustain infection. from a prevalence model based on simple assumptions about 
transmission rates. latencies, etc. He considers how vaccination strategies might be obtained from 
an age-specific prevalence model. Finally, noting that some authors have assumed. CI priori. a 
negative binomial distribution for the number of hookworms per host. Dietz shoivs how a densit> 
model can be used to derive a mixture of negative binomial distributions for that distribution. 
Discussion of the basic reproductive rate R ,,, occurs throughout the sections on transmission 
and control of infectious disease. For microparasitic diseases (e.g. viral. bacterial. and many pro- 
tozoan), it is the average number of secondary infections arising from a single primary case in a 
purely susceptible population. For macroparasites (e.g. helminths) it is the average number of 
offspring per parent which would achieve reproductive maturity in the absence of density dependent 
restraints. The transmission group’s report of K. S. Warren, rt (II. relates R,, to the prevalence and 
intensity of infection. They consider how. as an average, its use is complicated by the occurrence 
of spatial and temporal heterogeneities. Another problem of R,, as an average. raised by R. Xl. 
Anderson, is the presence of highly atypical “superspreaders” (e.g. in the case of gonorrhea). He 
considers the relation of R. LO other ideas, such as recurrence of some infections and the period 
of recurrence. The measurement of R. and related parameters is taken up by several contributors. 
in the various contexts of direct and indirect transmission, micro- and macroparasites. rhe age- 
dependent case, etc. 
The discussion of the parameter R,, is a good example of the many topics which are common 
to many of the papers. Because of these common threads of thought, the book has a unity which 
is achieved in too few proceedings of conferences, where control of the content of contributed 
papers is seldom effectively exercised. The commonality and complementation of topics considered 
in this volume gives it an unusual level of strength and utility. 
There are, not surprisingly, many problems with control of infectious disease. problems practical 
and problems conceptual. C. E. G. Smith surveys the former. concluding that although we could 
do much more in the industrialized countries than we do achieve, the real need for control occurs 
in third world countries where there is little ability to cope. We do not understand the consequences 
* Authors’ names serve as references to their contributions to this volume. 
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of age structure in vaccination programs on age-structured disease (cf. the U.K. and U.S. vacci- 
nation strategies for Rubella). nor do we understand the interplay between individual immunities 
and herd immunities (P. E. M. Fine et nl.). 
While most of the discussion of control of the agents of infectious disease presupposes the goal 
of reducing the levels of infection and incidence, L. A. Falcon considers a different twist. Here 
the goal is control of insect pests via the control (mass culture and selective distribution) of ap- 
propriately chosen pathogenic viruses. Procedures, case studies, and current progress are reviewed. 
Conventional wisdom holds that parasite-host combinations which survive long times tend to 
be those in which the parasite does !ittle damage (A. C. Allison and J. C. Holmes). Indeed. the 
virulence of infection seems to be inversely proportional to the duration of the parasite-host relation. 
The advantage of short generation time for adaptation in simple organisms (parasite) is countered 
by the complexity of defensive possibilities in larger, slower breeding organisms (W. D. Hamilton). 
In this respect, the role of sex in temporal heterogeneity is a more important defense for complex 
organism than is the spatial heterogeneity which is achieved by independent locomotive abilities. 
Despite their simple appeal. these views are not yet satisfactorily supported by theoretical or em- 
piricai evidence, and further studies are suggested in the group report of B. R. Levin et nl. 
The reports and papers are well written, being readable and accessible to a widely diversified 
audience. yet leading directly to discussion of state of the art topics and literature. Ample bibli- 
ographies are supplied and referenced. The group reports are especially impressive in their synthesis 
of discussion and in the placing of discussion into the overall context of the workshop. Editors 
Anderson and May were exemplary in providing a thorough subject index. a glossary of technical 
terms (very handy for the nonspecialist) and a delightful as well as effective introduction. 
One should not read this report expecting to find mathematical models and data waiting to be 
analyzed. Aside from a few discussions of coefficients and one model-oriented article. there are 
virtually none. One may consider it a strength of the discussion that it was appropriately confined 
to those aspects of the field which should be understood before mathematical modelling and analysis 
are undertaken. However. in all the discussion there is the clearly felt influence of mathematically 
inclined participants. This makes the book stimulating to the mathematically trained reader who is 
interested in applying quantitative methods of thought to the understanding of infectious disease. 
It is highly recommended to readers of this journal. 
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Biology of Knowledge: The Evolutionary Basis of Reason. R. Riedl, Wiley, New York. 1981 
(English edition i984). 
This book represents an a:tempt to synthesize ideas from biology and epistemology under the rubric 
of evolutionary epistemology in order to answer questions about the nature and adaptive functions 
of reason. This is an important goal, and one infrequently addressed. 
Philosophers and scholars will be the readers most comfortable with Riedl’s style. IMathema- 
ticians, computer experts. psychologists, and lay readers will find themselves stimulated by new 
ideas. but fighting the style and desiring other books and resources to clarify issues or references. 
Connections between this work and mathematics, psychology. and computer science are not spelled 
out by the author but must be created by the reader. Many readers unfortunately. will not have 
the time, energy. motivation, or background to do so. The chapter titles will not be a great help. 
since they reflect mainly philosophy. and what, to this reader, is the author’s tendency to dance 
